Background

Reusing existing software components and related
artifacts offers the potential to reduce costs and to
improve the quality of systems and applications
that support Earth science and other scientific
disciplines. Capabilities to measure the reusability
of software artifacts can have benefits for
developers and adopters of information systems,
but reusability is generally omitted from most
measurements of technology readiness. Therefore,
the NASA Earth Science Data Systems Software
Reuse Working Group is developing Reuse
Readiness Levels (RRLs) to facilitate the
measurement of software reusability.

The nine topic areas considered by
the Working Group (WG) during
the development of the RRLs are:

- Documentation “Sa_

+ Extensibility /

* Intellectual Property Issues @
* Modularit

« Packaging I!F’
« Portability ’
« Standards Compliance

*Support L £
« Verification/Testing LJ

The WG follows an iterative process to develop the
RRLs, first writing levels for the topic areas, then
looking across all topic areas at each level to create
the RRLs, and making suggested revisions to RRLs
and topic area levels based on community feedback.
Also, the WG is developing a set of use cases for the
RRLs, and plans to assess some existing reusable
assets to test the consistency of the RRLs.
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Draft Reuse Readiness Levels (RRLS)

Level Summary Description
RRL 1 |Limited reusability; the software is not I&ittlei is providgdhl:e);ond limited sg;yrge tchode cf)tr pre—(_:omptiledt, ex_e;lutablfj k::]narigs,'ﬂ:jere istno suppgrt, conta:c;_information for
recommended for reuse. levelopers or rights for reuse specified, the software is not extensible, and there is inadequate or no documentation.
RRL 2 |Initial reusability; software reuse is not practical. Some source code, documentation, and contact information are provided, but these are still very limited. Initial testing has been
done, but reuse rights are still unclear. Reuse would be challenging and cost-prohibitive.
RRL 3 |Basic reusability; the software might be reusable by _Softwar_e has some _rlnztljulirity gr;]d standards ct_)fr)wzliaAnce, some supp;rt ::l provided b?]/ dev];e[lopers,band detailled installatilz()jn
g q . truct , but It b t 1 tl , but t.
skilled users at substantial effort, cost, and risk. instructions are available, but rights are unspecified. An expert may be able to reuse the software, but general users would no
RRL 4 |Reuse is possible; the software might be reused by Sloftfware apdf documentati;])n are com_rIJIEtle anddu_ndelrlstand?ble. Soft\/\{are has be?(r; den(;onst)rated in a Iag oRn one or mor_(iJ Ispe;ific
5 . t 1 t pat : tellect t t tiated. , but
most users with some effort, cost, and risk. platforms, infrequent patches are available, and intellectual property issues would need to be negotiated. Reuse s possible, bu
may be difficult.
RRL 5 |Reuse is practical; the software could be reused by So;t\:arz is mtodfrgtgly ?ogtaf\le, modular, eg:endap:e, ;n(ti configurable,”has Iow—fiqtelit¥ standtardécor?pliance, a tllgser metmutala
most users with reasonable cost and risk. ?greqzsesteﬁnmiteesderiér;é fir'reulsjser community exists, but may be a small community of experts. Developers may be contacte:
RRL 6 |Software is reusable; the software can be reused by SOﬁI“NaEIan -ti_eetn Qelsigned fo'rI egltensil:jilti;y, m;)tdulari:]y, 1nd p%rtabilit)t/, k';\u[ti s_oftwalre an(ti doctumtergatior may still r;Jave limited
applicability. Tutorials are available, and the software has been demonstrated in a relevant context. Developers may be
mOI(St users althoth there may be some cost and contacted to obtain formal statements on restricted rights or to negotiate additional rights.
I'SK.
RRL 7 |Software is high|y reusable; the software can be Softv(;/e_lre is hlighly portable a;nd modylzr, hals high-fidel_ity dstanzards_ con}pliance_,d pr_ovide:%I al;JIto-rSJuifltd installztign, and has_been
. - . tested in a relevant context. Support is developer-organized, and an interface guide is available. Software and documentation
reused by most users with minimum cost and risk. are applicable for most systems. Brief statements are available describing limited rights for reuse and developers may be
contacted to negotiate additional rights.
RRL 8 |Demonstrated local reusability; the software has Sol"tw_aret _has been_ ;hgwn to lr)te extensi_:alteJi ang ha}s lt)eten qu:;llified thr_t;uglh tgst aqg_demonst;a_ti?na /-_\nhfxtfension guids and
. organization-provided support are available. Brief statements are available describing unrestricted rights for reuse an
been reused by mUItlple users. developers may be contacted to obtain formal rights statements.
RRL 9 |Demonstrated extensive reusability; the software is |Software s fully portable and modular, with all appropriate documentation and standards compliance, encapsulated packaging,

being reused by many classes of users over a wide
range of systems.

aGUI installer, and a large support community that provides patches. Software has been tested and validated through
successful use of application output. Multiple statements describing unrestricted rights for reuse and the recommended citation
are embedded into the product.

Potential users and uses for the RRLs include:

» Adopters of software and related artifacts

* RRLs could serve as metadata for reusable software assets stored in
catalogs and repositories to provide guidance and enable evaluation of the
potential reusability of software assets and system components being

considered for adoption.

« Developers of systems and software applications
» RRLs could serve as an indicator to provide guidance on areas needing
further development when creating reusable assets.

« Sponsors of projects involving software development

» RRLs could serve as parts of requests for proposals or contracts, asking
for a reuse approach or how assets are being made reusable.

Potential tools involving the RRLs include:

» RRL Calculator, which can calculate an overall RRL from a set of topic
area levels

» RRL Assessment Guidelines, which can help users assess reusable
software assets

» Reuse Readiness Improvement Guidelines, which can help developers
increase the reuse readiness of assets they develop
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